The complex interplay between cell-intrinsic and cell-extrinsic factors driving the evolution of chronic lymphocytic leukemia.
With the advent of next-generation sequencing, the mutational landscape of chronic lymphocytic leukemia (CLL) was rapidly unraveled with the discovery of recurrently mutated genes affecting key signaling pathways. Although the majority of these mutations are relatively infrequent at diagnosis (at least at the population-level) they tend to accumulate as the disease progresses or at relapse. Besides TP53 aberrations, several of these newly mutated genes have consistently been linked to shorter time to progression/treatment and poor overall survival (e.g. NOTCH1, SF3B1, BIRC3). These findings coupled with the diverse (sub)clonal evolution trajectory followed by CLL cells, at least in treated patients, alludes to their role as major subclonal driver events for disease progression. Together with the dependence of CLL cells on B-cell receptor (BcR) signaling and antigen stimulation, this reveals a disease within which both cell-intrinsic and cell-extrinsic factors conspire to fuel leukemogenesis, and we have only recently begun to understand their intricate interplay. This was further highlighted with the efficiency of new targeted therapy interfering with the microenvironment and in particular with BcR signaling. Further investigations will now be paramount in order to individualize treatment, to define optimal combination therapies and to integrate molecular characterization for response prediction, in this, as yet, incurable disease.